Source memory, a facet of episodic memory, is the memory of the origin of information. Whereas source memory in rats is sustained for at least a week, spatial memory degraded after approximately a day. Different forgetting functions may suggest that two memory systems (source memory and spatial memory) are dissociated. However, in previous work, the two tasks used baiting conditions consisting of chocolate and chow flavors; notably, the source memory task used the relatively better flavor. Thus, according to the reward-contrast hypothesis, when chocolate and chow were presented within the same context (i.e., within a single radial maze trial), the chocolate location was more memorable than the chow location because of contrast. We tested the reward-contrast hypothesis using baiting configurations designed to produce reward-contrast. The reward-contrast hypothesis predicts that under these conditions, spatial memory will survive a 24-h retention interval. We documented elimination of spatial memory performance after a 24-h retention interval using a reward-contrast baiting pattern. These data suggest that reward contrast does not explain our earlier findings that source memory survives unusually long retention intervals.
Introduction
Dissociating memory systems can be achieved by comparing quantitative features of performances. For example, comparing forgetting functions may suggest different characteristics of memory systems. Crystal et al. (2013) recently argued that distinctive aspects of forgetting functions suggest a dissociation of memory systems. In one system -source memory (i.e., a representation of the origin of information) -no forgetting occurred with retention intervals up to two days, and source memory was intact, although reduced, after seven days. By contrast, in the other system (spatial memory), all forgetting occurred after one to two days, with no further forgetting after longer retention intervals. The long-lasting nature of source memory was replicated under varying conditions (Crystal and Alford, 2014; Crystal and Smith, 2014) . However, because performance in the two tasks was rewarded by different food types (chocolate and chow), different levels of motivation may complicate the interpretation of forgetting functions. Two alternative, nonmemory-system explanations focus on the intrinsic values of the different rewards and the comparative value of two nearby rewards, which we refer to as the reward-value hypothesis and rewardcontrast hypothesis, respectively.
As described above, source memory is the memory of the origin of information. For example, people sometimes remember that a recent news story was heard on the TV or the radio, which represent instances of source memory. Crystal et al. (2013) developed an animal model of source memory using an 8-arm radial maze. To manipulate the source of information in the radial maze, rats could forage for distinctive flavors of food that replenished or failed to replenish at its recently encountered location according to a source-information rule. To this end, an experimenter placed the rat at the food trough of an arm which then dispensed chocolate (i.e., an experimenter-generated event), whereas the rat encountered chocolate on its own at a different food trough at another arm in the maze (i.e., a self-generated event). The rat also discovered chow-flavored pellets at yet two additional arms; the assignment of self-generated chocolate, experiment-generated chocolate, and chow locations were randomly selected for each encoding phase of the trial. Next, the trial continued after a retention interval, at which point the rats discovered chow-flavored pellets at the other four arms that had not been visited in the trial. At this stage, source memory was assessed: The arm at which self-generated chocolate was previously available, now provided additional chocolate at the test (replenishment), whereas the arm at which experimenter-generated chocolate was previously available, now did not provided additional chocolate (nonreplenishment) in some experiments. In other experiments, the replenishment contingency was reversed. Notably, to successfully revisit the replenishment location, the rat needed to remember the source of information, namely self-generated vs. experimenter-generated information. Evidence for source memory comes from the observation that rats revisited the replenishment location at a higher rate than the nonreplenishment location while avoiding revisits to chow locations.
As one can see, remembering source information yielded a high value reward (i.e., chocolate) and remembering spatial information yielded a low value reward (i.e., chow). Therefore, the dissociation of forgetting functions may be explained by alternative hypotheses. According to the reward-value hypothesis (Crystal, 2016; Smith et al., 2017a) , chocolate (a high-value reward) supports longer-lasting retention than chow (a low-value reward). Thus, according to the rewardvalue hypothesis, the source-memory measure survived long retention intervals merely because a high-value reward was used, which would leave no reason to propose a dissociation of two memory systems based on earlier work (Crystal, 2016; Smith et al., 2017a) .
To test the reward-value hypothesis, Smith et al., (2017a) characterized spatial memory using all-chocolate or all-chow baiting patterns in a between-subjects experiment. To this end, one group of rats received chocolate as a reward at all eight arms, whereas an independent group of rats received chow at all eight arms. The rewardvalue hypothesis predicts that spatial memory will survive a long retention-interval challenge when the reward is chocolate, whereas spatial memory will not survive a long retention interval when the reward is chow. No difference in performance was found between the group of rats: Notably, both groups showed the typical forgetting of spatial information after a 24-h retention interval.
Here, we test the reward-contrast hypothesis. According to this hypothesis, when chocolate and chow are presented in the same context (i.e., within a single radial maze trial), the chocolate location is more memorable than the chow location due to simultaneous positive contrast (Flaherty, 1996) . Notably, the reward-contrast hypothesis predicts that, when chocolate and chow are presented in the same context, spatial memory will survive a long-retention interval challenge.
To test the reward-contrast hypothesis, rats received a baiting pattern that recapitulated the potential contrast that may have been generated in earlier source memory experiments (Fig. 1) . To this end, foraging on the radial maze was divided into a study phase, retention interval, and test phase. In the study phase (with four doors open), two randomly selected locations provided chocolate, and two other randomly selected locations provided chow. In the test phase, food was available at locations previously blocked by closed doors in the study phase, and all eight doors were open; one randomly selected baited location provided chocolate and the other three provided chow. The reward-contrast hypothesis predicts that spatial memory under these baiting conditions will survive a long retention interval; we characterized spatial memory after 5-min, 30-min, and 24-h retention intervals. A decline in spatial memory after a 24-h retention interval would rule out the reward-contrast hypothesis.
Methods

Subjects
Six male Long-Evans rats (Rattus norvengicus; Envigo, Indianapolis, IN; 49 days old and 225 g on average, at the start of the experiment) were individually housed with light onset and offset in the colony at 7:30 and 19:30 EST, respectively. Rewards consisted of 45-mg chow and chocolate pellets (F0165 and F0299, respectively; BioServ, French town, NJ). Rats received daily rations of 5012-Rat-Diet (PMI Nutrition International, St. Louis, MO) after the completion of each session conducted five days per week. Water was available ad lib, except when the rat was in the maze. All procedures were approved by the Institutional Animal Care and Use Committee at Indiana University Bloomington (protocol 15-019) and followed national guidelines.
Apparatus
An 8-arm radial maze (positioned 81 cm above the floor) consisted of a central hub (29 cm in diameter, 11 cm high), guillotine doors, and a food trough and pellet dispenser at the distal end of each arm.
Experimental events (movement of guillotine doors, activation of food dispensers, and interruption of photobeams) were controlled by a Nexlink 850 Intel Centron computer running Windows XP. Data were recorded (10-ms resolution) with MED-PC software (version 4.1). Chocolate and chow flavored pellets were placed outside each runway in perforated bags in order to keep food odors constant throughout all parts of the experiment. The maze was cleaned with 2% chlorohexide prior to placing each rat in the maze.
Preliminary training
Pretraining consisted of two stages: maze familiarization and 8-arm training. Three maze arms were baited with 15 chocolate pellets (5 pellets per arm) and five maze arms were baited with 25 chow pellets (5 pellets per arm) such that each arm contained one flavor. A typical daily session (i.e., once per day) involved each rat being placed individually in the center hub of the maze. After 30 s, all eight guillotine doors opened and the rats were permitted to explore and eat pellets for 10 min. Next, all guillotine doors closed and the rat was removed from the maze. Uneaten pellets were removed, the maze was cleaned, and the next rat was placed in the central hub. Maze familiarization consisted of five sessions with one exception; one rat received an additional three sessions before transitioning to eight arm training. Eight arm training involved session initiation as described above. Each location Fig. 1 . An example baiting configuration, highlighting the simultaneous presentation of chow and chocolate flavors in a radial maze trial. Each chocolate location provided three chocolate pellets, whereas each chow location provided only a single chow pellet. In the study phase, rats received food at four randomly selected maze arms, with other arms locked by closed doors. In the test phase, rats had access to all eight arms, but food was only available at previously inaccessible arms. Revisits to unbaited arms were considered errors.
